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(54) ACTUATOR FOR RECORDING AND REPRODUCING DEVICE AND 
REPRODUCING DEVICE USING THE SAME 

(57)Abstract: 

PURPOSE: To provide the actuator for the recording and 
reproducing device which can suppress the disturbance in a high- 
frequency region, does not affect the floating behavior of a head at 
all and has high performance and high reliability and the recording 
and reproducing device constituted by using this actuator. 
CONSTITUTION: Both ends of sheets 3a, 3b are provided with 
bent parts 5a, 5b, 6a, 6b for connecting either one end of 
piezoelectric elements 4a, 4b on diagonal lines. The respective 
ends of the piezoelectric elements 4a, 4b are connected thereto, 
by which one set of the sheets 3a, 3b and the piezoelectric 
elements 4a, 4b are integrated and a thin type fine adjustment 
mechanism part 2 is constituted. The one sheet 3a is fixed to a 
suspension 14 and the other sheet 3b is fixed to a slider 1 so that 
the slider 1 can be finely displaced relative to the suspension 14 by 
driving the respective piezoelectric elements 4a, 4b. 
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[H#«D ««E»t)l#(::tf8©E»fS££?T5E 
SSiA* FfcBffiES«K*©ffi£©ttfil;:^3-ti-* 

mmzm*.ftT-i>o-mzmmnz® 1 v>&mm 

t, l9EESf?£A.;,FK8H;*n*S$2©ffi«IB« 
t. BEESHS-Ay F*<ME7-Alt#l,TR4fc*TIB 
t fc* * 5 icMEB 1 ©8S*fi5#<!:il&E3i 2 <Dffi)KfiB« 

4E»S4SfBffl7^^iX-^. 
[»jft®2] BSSfikfittti. £©W«E88#*ft 
»f6HC*ftt. MEW»E»«#fcB«©E»S£ 
£fT5EBS*A. y Ft, Z(0^»n±^y HtlttCff 
«EBB#©We©ttBfcB»Stf*R«*B*.ft7- 
Ai. £©7-A©-«l;:&a3ft*»l©«BSS# 
t. ISEEBWiAy FKtttt3n-5S2©»«ffl# 
<h. BEE»WSiAyF^B7-Afc»l,T»Sffir« 
5 IcMEB 1 ©«B«M3£liaElg 2 ©&«&# 

t ss«sf «babb&«jib-4-« c t 

»*B3] «BEBflM*fcfitB©E»B£«fT5E 
SS±Ay H eBttEBBttOffiBattBCBBSttS 
B-B*B*.fc7-AK»LT. ttEEftff&vy H*« 

•JMEBWI^i^aX--*. 

[B*B4] BBEBB&&. d©B?8ES«#£« 
»T*Ens*Rt, mEBftEftB#l:B«©EBff£ 
tfrSEaiM-Ay Kfc. :©ESB4a^ FtttBB 
«EBB#©»«©ttBfc»»atf*«tt*B*.fc7- 
Ai. £©7-AK*tUT, WEEftH^y HiWett 
!5Bfcfta«fc'3fcME7-Afc lliEB®?! £ a y KtS 

BBT«Bft*tt£«Mrr« c t t-rsBSB 

£BB. 

[£B©B»aR«] 

[0 0 0 1] 

[B*±©«B#»] *5SWi. ffi&ESSW (FiTf 
c#l,TEBB£©££«£3BBB£ 

a* v<ommmtt&mtkit>zmmr2s&®n>kmwm 
5. 

[0 0 0 2] 

[«*©ttB] ifi¥. EftH£itB©*Sft: • *£fi<fc 
©g»#iti*t>T*5 0. C©&»©ftBiLT*EB« 

SSESBBfctt. KyhBB (xwXy-¥t££|6j©B® 
BS) ©«ln&tf Fyyy-ffifi (yVX*#g£l»lfflE 

y^BBwBiDlCfc^Ttt. a»/ F©ffiB**«£©l6l 

[0 0 0 3] 05IJ, {^©BBTVX^BBKfctt* 



(2) #Bi¥6-2 5 9 9 0 5 

7>?al-^2 1tt, 'sy H2 2Sr©»t-51>-X^> 
> a > 2 3 *»»«3nfc7- A 2 4 2 8 \Z$.®2 
tl1t@W>1b2 9mQtZ®«i2itZZ.tliZ*.0^>j F2 2 
Sr-rx? 3 0±©&B©ffiBicttBft6-r«MB*& 

-fXa-Ol^-y"?**. 
[0 0 0 4] uiT, Ay F2 2©ttBft»«B£<£T 

$^5±SBtbT, 7^? 3 o£iHie£-a-s7.fcr> 

iO F^3 1©#BJllBtltf«*-5. £©#RMBft©Sfltt 

1 tfmHTT*4*«, ffl»»**»SHz*»5.1 kHzS 
KTSO. tt*©7f?3.X-i'2 l©«BTtt. If* 
A>-> 3 >2 3. 7-A2 4. RlttWXn-f;!^ 5© 
#H©fc#. *mMSft©g«e%£K:R$T3ttBft 

*©7i>fil-^ (KTa»7 Jfal-? 
fCjQAT. ^y H 2 2©«/hfettB*©*"Ifi6lC-r*fc 
©©Bl^y^iX-^SBA^Ii^^iX-y-rit 

a? [0 0 0 5] H6StfH7tt, ft*©287**aX- 
^©RSWS:*Lfc>b©-Cfe-5. itiett. 1 9 9 2^ 
5H2 8BlCBB«Sn^ r^««i§©^* h DXy-Xg 
*ftffi©BlWBj (0*««¥^)»i^T+Xhfl)6 
5Hrt>6 6 8HK»«Snfc<b©T»*. 
[0 0 0 6] H6fcjS"J-2R7i>9 1 a.X-$M;:*V>T 
tt, D-Z*>i'3>2 SWBjclCBEBJfrfS 2«R»t. 
a y F2 2£$£Ufc1rXA>->3>2 3«r«Sl$i*-£ 
C<tlC<fcO'N.yH22 ©»/jN/iteBft»^ff 5«l(l7i' 

2 87?? : aI-^T»5. if- jK^Sttt. 
B»*©tV X*©3S-B£tf-#B«©*a*«frft 
fcffitU £©®fr£©if— #B«£ffl^Tte©ffi±© 
Ay H*ffiBft»-f •6t>©-C»S. *t«*«t*3W5 2 

saw ()Rt7h7^) tnnE-i-ifcAc^BT* 

•5. 

[0 0 0 7] U*>U ±EUfc«l^©«»)7^9 1 aX- 

xkr>KJU3 i©^i^»jsn^©iSi^fi©^a© 

47 JBEElCfflUiSiTSt. ±ELfc»»7*?-:ix-* 

3©«jg£ig Ca«2*63kHz) ICJ;0. AyF2 

[0 0 0 8] H7tt, Ay F2 2&«t^-r5Xy-f^3 
3ifrlC, E«B? 3 2«flaM&A/V. Bi)7y5 1 aX 
-^«:Bfi8Lfcfc©T£feS. d©^tt«. x-^ffilf- 

r-cx^©&ffiic-e-n^n-tf-#«sss#jis 

50 C /^-r ; 5c:i:lc<t;r)(4fi9i©Srff'5fc©r»S. ±EL 
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3 

fctt»7*?AX-*tt'\y FS#££&2tf<5;fc#. 
fc*. UfctfoT. 2 a7£^aX- 

xe>F^3 i©#H£&n«©ffi&ftB'hS» 

[0 0 0 9] L^b. iELfcBI^^aX-^SIB 
Sb-r<5B5tt. h5-y? 

3 4ict>tai;n*s«.&^©«}g*t±i;<5. areifyF 

«S*fi±$tt*fc»fc^yF2 2©#±BttO. lit 

*IW8««a*6nTV»*. iI©«fc'5fctti5lTlC*oT. 
^y F2 2*h?y*#tolC*ttStf*ilfc. i?±S3 

4 ICO. 0 1 wm:*-^-<D£jgj&t£i;Tfc» f?r£©?? 

±S#Bfl:u »±B*t*#<tt-3fc«"frttBBftB© 

ff±*J«/M&<&-3&«Btt^y F2 2fc5*-f X 
y 3 0 t<0iW<DSttlC<k*a«*t4(;5<i^*l» o fc. 

[0 0 103 

[B9iiWJHfeLJ:5£-r3RH] K±K9il/fci 51c. 
ft * co 7 f ? a X- * ft*-*- 5 EBB£ KB K * t> T 
». xe>F*©#WHBnB©»B***fc*»**rt 
a*»ET*!lt*«H«Tf*o*:D. AyF©»±B» 
CB»S4*B«ttiW8t>B®ini»9<*o fc. 

[0 0 11] SSETIi. ±EIB])8£BftU 

^y P®B±«nic&<B**4*.&t>fttt£«oftft 
BftfcWTSEBSSigfi^i^aX-y-. Rtfd© 
7yf 1 aX-y-«BAfcHSKEfi**>iriBfcESI?±B 
BSS«f* C t * Ittff*. 
[0 0 12] 

[RH*#ft-fSfc»©*K] ±EStt£Bfi£f**:ft 
C. *«^Ttt. ««EBfitfclcBB©E«fl££fT5 
ESSSi^y FSBBEB«fc©i?r£©«mi;:»»Stt 

«««« BAfc7-A©-«icSiK$n^^ i ornmm 
ttt. neeflw^y F»cB«snsB2©«««8 

t. MEEBBS^y H*»IIWB7-AC»tTBtt?rte 
t & 5 «k 5 It 83E® 1 © $J£fK# t NEKS 2 ©8SSOT# 

aEBB4BBB7f y^ax-:?. Ml:. ffBEBB 
Bfc. £©BBEB«#*«B-r*IsJ»6*Bfc. (WEB 
«BBtt£ic«B®EB83:£fr3Eft;f£'Ny Ft. 
c©EB»Si^y F**JB««EB«#©ffi!6©{fcBlc 
Bft31i-*«tg&B*.fc7-Afc, d©7-A©-«jlc 
SJESnsSfi 1 ©SaaflStfi. BEESBS^y HC» 
tt£n-£>Sg2©&i!aS6#t. B££BB£Ay FtftflE 
7 - A C» U Tg& pI«| fc ft* J: 5 lc iiijESS 1 ©ffiia&B 

a t bjes 2 ©&$«# t eats? sum* t 

BSwEBfSaESfT^EBS^y K«B«EBB#© 



(3) *fM¥6-2 5 99 0 5 

4 

ms.<D&®\z&mi*ii5mm®z.ft7- aic« lt, 

lfflEE&*?£'\y F#3S{fcpTtBfcfc5J:5lCiKrE7-A 

ns c t^fSt-r2.E®if4Sfiffl7f fii-^. 

tttffc. B*aEB«#fc. Jr©fiJ$8KBtt#£ffi8-f* 
liHg^Rt. WEB«EB«#CB«©ESfl4Sff5 
EBBii^y Ft. £©Efiffi£'vy FSMEBBEB 
Bfc©B£©ttBfcB»Stt*«ttftB*.fc7-Afc. 
Z.<D7-A\ZMLT. StrEEBBfe'sy F*qMtfiIB£ 
JO fc*£'5fcBE7-Ai:MEEft»£^y F£*«IW 

t $ jurr * c t mm t* * ebb £*b 

[0 0 13] 

ifMi] mix.vm2<Dt&fflwzwwimi mams. 

B*^) -ea*SLT, BBBBBtttWBU 

*n-€ r n7-ARr«BBB* < \y FlcttBTSC 
fclCfcD, 7-Afc»lxTEB?M-^vF*B/MettS 
*« C fc *« HI6&BB7 f 5 1 a x- 9 SBfiE-T * C fc *< 

a? [0 0 14] St. B»«»©-J8K:EBfSai'sy F£ 

bbu K«ja5tJ©tesss$7-Aicg^-r4ctic«k-D 

TfefSIBlC. 7-AK»UTE»Hft^yF*«/hBtt 
$ tt* C fc 7)? B«fcB»7 ^ ? aX-^ £8Jj£f « d t 
*t"C*«. SSC. ±ELfcJ:^aB»i7^5 1 aX-^ 

SB^-r^CtjJtpJUi;^^. 
[00 15] 

[BBfl] *KMOBBBlcov>r. HBS^BBUoo 

50 [0 0 16] CdTli. E®R±SB©-0!ltUT. HI 
EB»S7i'^aX-^S*-r5B^x^ X^SBICO 

'jx-^^ax-^s^rr* 1 *)©-^ Jtx-fXj'SB 

«©*fi©ESS*KBfct>*:fflT€r*t>©-C»S. 04 

BB©B«£j*Lfct>©T&5. 
[0017] B«&E»-r*fc*©«5tT-rx^ l Hi 
xt:>F;n 2icK^$n. -jeBBrisiEsn*. « 

Mr-fXi'l Hc7^-feXLTBS©EBSi*f : f5^ 
40 §CA-y F 1 3 «, Bfi«©itX^>->3 > 1 4©ifeBC 
IR3t^nTH-5. -»i-X^>>3>l 4fi. 

a«r>B»3-f ;Hfeft»-r*#lf>«B«*-r«7-A 1 

5©— BicBB^nr^*. :;-c, it7,o->3 > l 

4tt4$lC»tt^<Tt>A<7-Al 5©ft«HR«:B«fl: 

nctwo. -y-x^>-> 3 >i 4 tPi85©«im^t> 

[0 0 18] 7-A1 5©te®ir(i. 'JX7^-^©- 
-fXn-fJPt-^l 6fi, 7-Al 5©#t>e8lC## 

50 ±»f6nfcH^ua^B»3-f^t. -tns**jitr«t 
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[0 0 19] 7-A1 5fi, aSWl 7©±T2ffiBfl^ 
Btt£tt;fc0*LfcV>#-;i'A7U>yMc.£oT#ft<* 

n, tf-rxn^oi't-y- l 6ir«fcoiHiiEffl«i*<asicr 
co 020] ua, «&tVx*i i ±T©»&Ay f 

1 3©&Bfc»te. «5lxVXy- 1 1 CSgj&Snfc-* 

-#fira£«tiAy h 1 3ic<k0R*tau. ci©«f«$ 

fcn*. Tfcfc^ a^*«SE£ffiy-a>*©*<ft»)7 
y^nX-y-tV^dtlCfc*. &U©&Bjt&«,&teB 

©*>/\*-i 9ic«fco±ffi7)^st5nr. aaxVx^e 
BtfBisan*. 

C0 0 2 1] si i it. ^agnicwssaayv xy-ssic 

*5891©&att. -tf"XA>i/ 3 >l 4iSB3(. 
Ay F 1 3 &fllfiJcT'5X7-fy 1 i:©flfllc. 0^L/t«fc 
5fc»^«t&«««2£EB1-*c:i:K;&*. 
«»««»2«, *tfO-r*-»(D»«3a. 3bt, 16 
Kl»tcS^Blll^K«iS?»<»: UTBEEn > N D— JHc<fc 
OtflMESWaSfc-fflWJEBSH 1 4 a, 4bt*^i 
&Sn$. :;T, gff«3a, 3bO^SSl:tt. &JBE 

«if4a, 4 b©#g5©5^rna>-is&»ifc-r£ 

fc*©tfr0fttffi?5 a, 5 b. 6 a, 6 b#*tfM8_tiC 
»(t^nT^0. -edlCEBSTf 4 a, 4b©&i8£8l 
ttf^CtlC^O, -ffl©»«3 a, 3b&tfffi«$T 

4 a, 4 bw-mts n&&8iW>mm& 2 an 

5. CuT, -*©»fi3 aWOva >1 4IC0 
*U te*ro»«3b*X7<^llcHS1-2)Ci:tCJ: 
0, Ay K7-fe>7'Ja<5cf££n. #EW : f4a 1 4 
bSffiKcr-SdtlCtO. W>^a>l 4tc»L-T 
y 1 S«/J>a:e5«*C<l:^5li6/«c«»)7^9 1 i 
I-?*iI)$Sn<&. HJ£. B£S*?4a, 4b££<fe 

1 7-f y 1 ©Sfc4tsSS©ES§ffi£8iSg88 7 £E4>© 
A^ftlCft/hg&Stt* a»lCBES*^4 
a, 4 b£tfclC»8£5£?(c£J8?£tt*;:<t:l;:J:DE 

[0 0 2 2] *©». X7-f^l i#lCtt£<£;Win) 

tosfcu&a. x7-r^i»f¥±ffi7icfci:n-s>£*fc 

1 3©#±$ftlC£<SMS£^;lft^iiH4Ba>Oi8iBIS 

«•£ wr -6 7 y- ^x-* sbest s ^ t a<»m t & 

[0 0 2 3] CSS4««6a8<£#-r-&Xv'fy 

im^>->3>i 4ic?^Tisa«/ha:tfl:5-a'-5)C 



(4) <t$B8¥6- 2 5 9 9 0 5 

5 

ttfTSSfca, tfXA>-> 3 >l 4©Bii#«§©85 
ft. &£a y H 1 3 © h 7 y * #|6]©t!l:Sft **IB;W6j 
[0 0 2 4] B2tt. *%WlC«*«»7 i -i'X^gaiC 

aw s«»7^g i 3.i-^©m 2 $mm&7rstftm$m 

?*. *&«wcfcttss»aj&«««2tt, »iai-r« 
-i©ifi3a, 3bt. mw>mz&m°imfzmwim 

t IT«E3 > h u-MZ*. 0 t&tf&Jf^gfiEfc-Ja© 
ffiM : f4a, 4bA>5i«SSn5. £»«3a, 3 b 
©-SSlcfi. §ES»f 4 a, 4b<0-&Z&mtZfZ 

#©#r?>fatf«5, 6a<»tte.n-c:fcD, ^icjebs 

f4a, 4b©*iaS:gSiK-r*Ci:(c«tO, -ffi©S« 
3 a, 3batfES*f4a, 4 b j5<-#{fc atl-S^i: 

^ ->3>1 4Ci«U ffi^©»«3b€rXy-Tyilca 

«JS : f4a, 4 b*K»-r-5Ci:tC<fc0. -t)-XA>->3 
>1 4lc»L/TX7'fy'l*«/h«ffia-a-iCt*^ffi 
ftjftfcBLTtt»l*»fl^n«T**. BP*. EEB3S 
f4a, 4 b£Xy^yi©3±BB7 KWrfcffiftT. 

y- 1 l±TX5-fyi©Jfe«S8B©iBSS*«Sgfi?8^ia 

5. i©<k'5^Sldc(C<t-3Tfe, JBl«IW|-e«b&'b 
50 ©iE«©$&ft£ff *SU6^tc 
*V>Ttt, ff«*f4a, 4b*l<H8W*fc*»*T i e>E 

[0 0 2 5] ±12 Ufc*»^lC*^*» 1 2fctXS 2 HIS 

nmr&m^T^ztf. *^^ttc©«-&icpgnr, fis 

fcfiK »S«»«*«2tXy'fy*l<i:©«« 
». 01St/0 2lC*bfc<t5ir. P9#©fi^l6]*«- 

40 «|«2C:#l/Ttt*C!)^Wtt*»&*TH3eUT"bA 
[0 0 2 6] ®3(i« *«WICff<5«ftx^X^SBIC 

i: UTBBE3 > h o-;HC«k D *»«»**§«*-»© 
lf«*f4a, 4 b CD*** 6. »»«B8B*t«^ann 
Tt>e. HJ%. &EB* : P4a, 4 b©-«lCttX y-T 
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SitadtKiO. VXs<>~>3>1 4lC*fUTX5'f 
yi««*gffi$tt*;:tail5IfigT**. *25J6Wtt, 

£<fl|j£;**rcfc0. «»ffl«ffl©H0fta<*OS#$n 
ftt»J:5ft«#CHffl*n5. «rK. X5-f ^1 
#JbI!-Cttfc<. »»S!W«^^<tflC^r«ir».5. £ 
Ei*f 4 a, 4bli. ffitfX^pJtlfc 9 

[0 0 2 7] BURWl,&*5MiK:J:n«. X£>IW 
[0 0 2 8] 

[«W©2!l«] J£U:&9iLfc«fc5K> 7- 
[0 0 2 9] E»H*fe«tt«*irr*^5-f* r * 

^x^>-> 3 >©«j§#ig«©#«&Sft*;i 
tifitt < . x e> H;i^#njnstt*©XMttft*ic* 

[0 0 3 0] {•©«*. iBSA-;/ K<7>b7-y£;fr|S]©<£ 



(5) t$B!¥6-2 5 9 9 0 5 
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[0 2] #BWfc«*«ar-fXi'80l::*5tt<&f&B)7 

^fai-i'ca 2sgjgwi£^-r##$3«0. 

[0 3] *«WC«5atar^Xi7gfilc*lt*»«)7 

[04] *%mz%zT>7?*x~?zij&z_tz.m%.v : -< 
io x^sifli©s«e0. 

[0 5] t¥*©»a7 : ^X^SHfC*^^7i'9 L aX- 
* ©81180. 

[06] i«E*©2K7^:iX-*©ttig0!l£*bfc 
0. 

[07] ft*©2K7i'3 1 iX-:$'<Z>ttgW£jRL,fc 
0. 

[«f^©B4W] 

1 X5-f^ 

2 ftftmSbttttSB 
a? 3 »K 

4 (Bttffitt) 
5, 6 SrOfttftB 
7 te®S4«Sg« 
1 1 K&t^X* 
12 xtf>H;> 
1 3 Km^i/ K 
14 -b-X^>->3> 
1 5 7-A 

1 6 Jji'fxn-f JV*-^ 
50 1 7 SStt 
1 8 fg& 
1 9 
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[05] 
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JP06259905 

ACTUATOR FOR RECORDING AND REPRODUCING DEVICE AND RECORDING AND REPRODUCING 

DEVICE USING THE SAME 

TOSHIBA CORP 
Inventor(s): ;OTSUBO YASURO 
Application No. 05042869 , Filed 19930303 , Published 19940916 

Abstract: 



PURPOSE: To provide the actuator for the recording and reproducing device which can suppress the 
disturbance in a high- frequency region, does not affect the floating behavior of a head at all and has high 
performance and high reliability and the recording and reproducing device constituted by using this 
actuator. 



CONSTITUTION: Both ends of sheets 3a, 3b are provided with bent parts 5a, 5b, 6a, 6b for connecting 
either one end of piezoelectric elements 4a, 4b on diagonal lines. The respective ends of the piezoelectric 
elements 4a, 4b are connected thereto, by which one set of the sheets 3a, 3b and the piezoelectric 



elements 4a, 4b are integrated and a thin type fine adjustment mechanism part 2 is constituted. The one 
sheet 3a is fixed to a suspension 14 and the other sheet 3b is fixed to a slider 1 so that the slider 1 can be 
finely displaced relative to the suspension 14 by driving the respective piezoelectric elements 4a, 4b. 
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